In the present work, we present a brief comment concerning the paper published by Loussaief et al. 2007 (Nucl. Inst. and Meth in Phys. Resh. A 580. 2007). The reference has used the multipole expansion method to determine the photon flux and the dose distribution in the vicinity of the Tunisian gamma irradiation facility. We have shown that the multipole expansion is useless and wrong for the calculation of the photon flux and the dose distribution in the vicinity of the CNSTN irradiator. We have also determined the dose distribution in the vicinity of the same irradiator, using a straightforward calculation, in order to show that we can abandon the multipole expansion method I our case.
Introduction
The 60 Co gamma irradiator, installed in the Center National for Nuclear Sciences and Technology (CNSTN), is used especially for irradiation purposes. It is designed for sterilization of medical devices and foodstuff irradiation. It is an extended source composed by eight pencils of 45 cm length arranged in two levels.
Four pencils are mounted around a 7-cm radius circle, upward along the z-axis, whereas, the other four are mounted around a 4-cm radius circle, downward the z-axis [1] . 
Multipole Expansion
In order to calculate the photon flux and the dose rate in the vicinity of the 60 Co gamma source presented below, the author has used the multipole expansion as function of r'/r, where r' is the vector position of an elementary source activity and r is the vector position of the dosimeter relative to the source [2] . In its work [3] , the author has calculated the gamma flux rates in 36 points in the vicinity of the source. The distance between the source and the plane of measurement points starts from 40 cm with a 25-cm step along each direction, which forms a square mesh of 25 cm of length. Unfortunately, the author claims that, he has found a good agreement between the relative calculated values and the measurements.
Note that the multipole expansion, is valid only, if the distance between the source and the point of calculation the photon flux is very large compared to the source dimensions (in other word, the point is far away from the source). Given that, in some positions used by this reference, the ratio r'/r can be even bigger than one (r = 40 cm and r' = 45 cm: r'/r = 1.125). Then a multipole expansion as a function of r'/r, which can never converge, is wrong.
In fact, we can use the multipole expansion to calculate the photon flux, but it must be a development in terms of ρ/r which is always very small, ρ being the mean radial extension of the CNSTN source (ρ ≈ 5.5 cm). Secondly, since we have shown that the CNSTN source was equivalent to a pencil like source, it is easier to determine the dose distribution using the straightforward expression than the multipole expansion.
The expression of the dose rate, in the vicinity of the CNSTN Irradiator, obtained in reference [4] is given by:
where: K is a constant. Figure 1 shows the isodose curves (d(X, Z) = constant) in seven different plans parallel to the source (X = 40 cm to X = 190 cm). Figure 1 also shows an absolute dose rate (Gy/h).
Conclusion
In the present, we have shown that the multipole expansion as function of r'/r cannot be used to determine the photon flux as well as the dose distribution in the vicinity of the CNSTN irradiator. In fact, if it is necessary to use such development, it will be as function of ρ/r, which is always very small. We have also shown that the dose mapping in the vicinity of the CNSTN Irradiator can be determined using a simple expression.
